ABSTRACT
INTRODUCTION
Couple infertility is a global health problem and according to the World Health Organization approximately one couple in seven is affected by fertility or subfertility problems (1) . Male infertility in humans has been acknowledged as the cause of couple's inability to have children in 20-50% of total cases (2) . The metabolism of folate is critical for the maintenance of genome integrity due to its role in DNA synthesis, repair and methylation (3) . Methylenetetrahydrofolate reductase (MTHFR) catalyzes the reduction of 5, 10-methylenetetrahydrofolate to 5-methyltetrahydrofolate (MTHF), the predominant circulatory form of folate and carbon donor for the remethylation of homocysteine to methionine. Thus, MTHFR is thought to participate in the provision of nucleotides essential for DNA synthesis and repair. Methionine, in its activated form, S-adenosyl methionine (SAM), is the methyl donor of many biologic transmethylation reactions (4) . A decreased pool of methionine may therefore also affect DNA methylation and this is supported by the observation that some MTHFR variants are associated with DNA hypomethylation (5) . The human MTHFR gene has been mapped to chromosomal region 1p 36.3 (6) . Within the MTHFR gene, there were total number of 65 polymorphisms have been described (7) . The two common polymorphisms of the MTHFR gene are 677 C→T and 1298 A→C which are known to reduce the enzyme activity leading to a decreased pool of methyl-THF and associated with hyperhomocysteinemia, particularly in folate deficiency. The 677 C→T transition in the exon 4 causes an amino acid substitution from alanine to valine at codon 222 within the catalytic region of the enzyme. The 1298 A→C mutation resulting in glutamic-alanine substitution in position 429 is within the proposed regulatory region of the methylenetetrahydrofolate reductase enzyme and may influence overall enzyme function, particularly in combination with the 677 C→T polymorphism (8) . MTHFR gene mutation C677T could influence its biochemical activity and studies have shown that TT (mutant) has 30% activity when compared with CC. Similarly, A1298C polymorphism also reduces enzyme activity but to a lesser degree than C677T into normozoospermia (N) (n= 90), oligoathenoteratozoospermia (OAT)(n= 64) and azoospermia (AZ) (n=75) . Spermatozoa were separated from WBCs by Sil-select gradient (Ferti Pro N.V., Industriepark Noord, Beerneme, Belgium) and the purified spermatozoa were used for assessment of acrosin activity by gelatinolysis and membrane integrity with hypoosmotic swelling test. Seminal plasma was obtained by centrifugation of two ml of semen sample at 4000 rpm for 15 minutes at 4°C for assessment of Sadenosyl methionine, S-adenosyl homocysteine and alpha glucosidase activity.
Exclusion criteria for infertile men were hypertension, diabetes mellitus and renal diseases. Patients with a history of varicocele, congenital abnormalities, urogenital infections and undescended testicles were excluded from the test after examination by a specialist. Informed consent regarding genetic testing was obtained from all study subjects. 1-DNA extraction and PCR for polymorphism of the MTHFR gene:
Genomic DNA was extracted from peripheral blood using Gentra genomic DNA purification kit. 
Hypo-Osmotic Swelling (HOS) test for assessment of the functional integrity of the sperm membrane:
One ml of freshly prepared hypoosmotic medium (0.735 g sodium citrate dihydrate Na 3 C 6 H 5 O 7 .2H 2 O and 1.351 g. fructose in 100 ml distilled water) was added to 0.1ml of liquefied semen and mixed well. The mixture was incubated at 37C º for 30 minutes. The sperm were then examined under phase contrast microscope, and the swelling of sperm tail was identified. The number of swollen cells was counted in duplicate in a total of 100 spermatozoa (17,21) .
Preparation of gelatin-covered microslides and gelatinolysis of spermatozoa:
Gelatin-covered slides were prepared by spreading 20L of 5% gelatin (Merck, Darmstadt, Germany) in distilled water on the slides. The slides were then air-dried, stored at 4C overnight and fixed and washed in phosphate-buffered saline. Purified spermatozoa were diluted 1:10 in PBS containing 15.7mM -D-glucose. Semen samples were smeared on prepared slides and incubated in a moist chamber at 37C for 2 hours. The halo diameter around any 10 spermatozoa shown to be representative of sperm present in the ejaculate was measured in phase contrast with an eyepiece micrometer. The halo formation rate was calculated per slide as the percentage of spermatozoa showing a halo. One hundred spermatozoa were evaluated. An acrosin activity index was calculated by multiplying the halo diameter by the halo formation rate 
RESULTS
Semen parameters including sperm concentration, grade A motility, grade A+B motility, velocity, linear velocity, linearity index (%) and normal morphology (%) of the different groups are shown in table (1). Table ( 2) showed alpha-glucosidase activity, acrosine activity index, HOST (%), SAM and SAM/SAH ratio to be significantly decreased in patients groups compared with the control group. However, SAH was significantly increased in OAT and AZ groups compared to the control group The result of PCR determination of MTHR C677T gene revealed that MTHR 677CC genotype frequency was significantly higher in N compared with OAT and AZ groups. However, MTHR 677TT genotype frequency was found to be significantly higher in OAT and AZ groups compared with the control. Also, MTHR 677TT genotype frequency was found to be significantly higher in AZ than OAT group (table 3). The result of PCR determination of MTHR A1298C gene revealed that MTHR 1298AA genotype frequency was significantly higher in N compared with OAT and AZ groups. However, MTHR 1298CC genotype frequency was found to be significantly higher in OAT and AZ groups compared with the control. Also, MTHR 1298CC genotype frequency was found to be significantly higher in AZ than OAT group (table 4). 38.8 (0.00-64) 33.1 (0.00-64) 6.0 (0.00-44.2) p 1 = 0.3 p 2 = 0.005 p 3 = 0.06 p 1 =significance between CC and CT, p 2 = significance between CC and TT p 3 = significance between CT and TT Also, table (6) showed alpha-glucosidase activity, acrosine activity index , HOST (%) ,SAM and SAM/SAH ratio to be significantly decreased in individuals with MTHR 677TT genotype than MTHR 677CT and MTHR 677CC. However SAH level was increased in individuals with MTHR 677TT genotype than MTHR 677CT and MTHR 677CC. 31.6 (9.5-49.1) 32.1 (11.8-52.5) 40.8 (11.3-52.5) p 1 = 0.7 p 2 < 0.0001 p 3 < 0.0001 SAM/SAH ratio 2.7 (1-9.8) 2.9 (0.9-8.9) 1.8 (0.95-8.8) p 1 = 0.8 p 2 < 0.0001 p 3 < 0.0001 p 1 =significance between CC and CT p 2 = significance between CC and TT p 3 = significance between CT and TT Table (7) showed that sperm concentration, grade A motility, grade A+B motility, velocity, linear velocity, and normal morphology (%) were significantly decreased in patients with MTHR 1298CC genotype than MTHR 1298AC and MTHR 1298AA. . These results indicate a strong graded association between S-adenosyl homocysteine and infertility risk in TT and CT genotypes. In this study, also, the present study reveals that the median values of S-adenosyl homocysteine were dependent on MTHFR A1298C genotypes there was significant difference between the level of Sadenosyl homocysteine in AA genotype (30.6 nmol/l), AC genotype (34.1 nmol/l) and CC genotype (38.8 nmol/l, P<0.05). This is in agreement with the findings of other workers (27) . However, others showed that there was no significant difference in mean values of S-adenosyl homocysteine and MTHFR A1298C genotypes which in turn leads to an increase in plasma total homocysteine concentrations. The MTHFR C677T polymorphism is considered the single most important genetic determinant of plasma homocysteine (42) . It has already been shown that sperm concentration is increased by folic acid and zinc sulphate treatment. Also, in the cause of altered folate status due to reduced MTHFR enzyme activity, epigenetic alterations in DNA must be taken into account as important etiological factor (30) . Considering the fact that folate deficiency has been shown to reduce the proliferation of various cell types (43) and also that it is already established that folate intake is very important for male infertility, future studies need to focus on the relation between idiopathic cases of infertility, genetic risk factors and the nutritional status of subjects; dietary habits which are particular in the country were the study is conducted influence plasmatic levels of homocysteine and folate.
CONCLUSION
The single nucleotide polymorphism in the MTHFR C677T and A1298C were associated with abnormal sperm function, morphology and motility. The increased SAH associated with 677TT and 1298CC genotypes might have a role in the pathogenesis of male infertility. It may be necessary to enlarge the study groups in order to obtain more significant conclusions and to evaluate other polymorphisms in genes that code for key enzymes in the folate and homocysteine metabolism, for being able to interpret the eventual complex gene-gene interactions with possible implications in the studied pathology.
